Objective: To verify the association of the practice of mechanical restraint with pressure injury (PI) in hospitalized patients. Method: A cross-sectional study of 111 patients from medical, surgical and intensive care units at a public hospital in the state of Rio de Janeiro, Brazil. To analyze the association between variables, the [odds ratio (OR)] was adopted. Results: It were found 57 patients in mechanical restraint (51.4%). In the group of patients contained, the occurrence of PI was estimated in 43.9% and in the group of patients not contained in 5.6%. The chance of the contained patient to present PI was 13 times higher than in patients not contained. The location of the injury was more frequently in the sacral region, classifi ed as stage 2 (21.1%) and stage 3 (12.3%), followed by trochanter (15.8%) and calcaneus (10.5%). Conclusion: It is recommended the adoption of nursing practices of suppression or reduction of the time in the use of mechanical restraint, adopting educational measures and prevention of PI. 
INTRODUCTION
Mechanical restraint is often used in hospitals to prevent falls, to control patients with psychomotor agitation, and to avoid discontinuation of treatment.
However, its use is questioned because it restricts the autonomy and freedom of the patient, besides it being related to potential adverse events 1, 2 .
It is considered mechanical restraint the use of devices that restrict the individual's movement to a position of its choice and/or access to its own body 5 . In the hospital environment, the devices most used for restraint are bands applied to the pulses, elbows, ankles, and abdomen 1, 3 . e lateral bed rails are considered, in some studies, safety equipment in the prevention of falls 2 .
e inappropriate use of mechanical restraint, widely studied in long-term institutions for the elderly (LTIFEs),
can cause damage that varies in intensity. It is cited from impairment of cognitive abilities, muscular atrophy or worsening of existing atrophy, pressure injury (PI), urinary and fecal incontinence, contractures, injuries, pneumonia, deep vein thrombosis, until fatal damage due to asphyxia 2,4,5,22 .
The elderly population has been more exposed to restraint in the hospital environment, having as contributors the di culty of mobility, the risk of fall, dependence, and polypharmacy 3 . Information on adverse events associated with mechanical restraint in general hospitals is still limited.
Studies conducted in hospitals report PI and catheterrelated urinary tract infection as events from the use of restraint 3, 6 . In the elderly, complications result in increased morbidity, mortality and costs 6 .
e study conducted at an Israel hospital with 2.163 patients admitted to medical and surgical clinics and intensive care units reported the presence of PI as a predictor for restraint use. In this study, the lateral bed grids were not considered restraint devices 3 .
PIs constitute a complex, multifactorial problem, resulting in high costs at the individual, family, and socioeconomic levels 6, 8, 11 . e appearance of PI causes several physical and emotional disorders to the patient, such as discomfort, pain, stress, increased risk of complications, prolonged hospitalization, in uence on morbidity and mortality 8, 12 . 8, 11 .
e use of medications may also contribute to this type of injury, such as corticosteroids 8 , antibiotics, antiinflammatories 13 and anticoagulants 14 . Other factors that may be inappropriate in the practice of care deserve to be highlighted, such as the use of medical devices, repositioning and/or support surface, hygiene, and the necessity for dry skin protection, use of moisturizer 16 , use of diaper and also mechanical restraint 11 .
erefore, this study aims to verify the association of the practice of mechanical restraint with PI in hospitalized patients.
METHODS
An observational and cross-sectional study reali- In an inferential analysis, the proportions of interest were also estimated by con dence interval (CI) for proportions. 
RESULTS
Regarding gender, the predominance of women patients (61.1%) was predominant in the non-contained group and, among the patients, men predominated (64.9%). As to the age distribution, a greater concentration of patients under 58 years old (44.4%) was observed in the group of noncontained patients, while the majority of patients were over 68 years old (49.20%).
Of the 111 patients observed, 57 were found in mechanical restraint, with an estimated prevalence of 51.4%.
e most prevalent type of mechanical restraint was the use of lateral bed grids (100%); in 70.2% of the patients, only the grid was used and 29.8% of the patients were also with the pulses contained. e most common reason for the contention was the risk of falls (100%) followed by the use of invasive devices (57.9%).
e overall occurrence of PI was 25.2% (28 patients).
In the group of patients not contained, the occurrence of PI was 5.6% (three patients), and in the group of patients contained the occurrence was 43.9% (25 patients). ere was an association between the use of mechanical restraint and the presence of PI. e OR of a contained patient presented PI was 13.3 times greater than that of a patient not contained, with signi cant CI (3.7-47.6). Fig. 1 shows the occurrence of PI in the two groups and in the overall sample.
PIs occurred mainly in the sacral region and were characterized in stage 2. e distribution by location and stage of the injury can be seen in Figs. 2 and 3 , respectively.
DISCUSSION
The main data of this study was the association between the occurrence of PI and the practice of mechanical restraint. The importance of this data is demonstrated with an estimated 43.9% occurrence of PI in patients, totaling 25 patients, while in the noncontained group, the occurrence was only 5.6%, that is, three patients. It was verified that the chances of Pressure injury associated with mechanical restraint: a cross-sectional study contained patients presenting PI were 13 times higher in patients with mechanical restraint than in those not contained. Other studies also revealed a correlation between the use of mechanical restraint and the outcome of PI but did not use measures of comparison in relation to patients not contained. 3, 6 The incidence of PI is considered an important indicator of nursing care quality and should be analyzed in terms of its distribution, which patients are most vulnerable and where they are most frequent 8 . Risk assessment instruments for skin integrity were validated, such as the Norton, Gosnell, Waterlow and Braden scales, in order to guide measures for the prevention of PI 16 . However, in these assessment instruments used by the nursing team, mechanical restraint is not considered a predisposing factor. It is estimated that preventive measures make it possible to reduce the incidence of PI by 50%, and among these, the reduction of the use of mechanical restraint 18 .
With a view to prevention and systematic control of indicators of the quality of nursing care 8 .
Regarding the topography, the most affected region was the sacral, followed by the trochanter and the calcaneus. The data corroborate the results of other studies in which injuries were predominant in the same topography because it is supporting regions when the patient is in the supine or lateral position [8] [9] [10] .
The patients presented a higher frequency of injuries in stages 2 (21.1%) and 3 (12.3%). Although it is not possible to establish a causal relationship since PIs generally result from several associated factors, patients with mechanical restraint often have impaired mobility, and it is observed that this restraint further reduces movement 6, 22 and its use be discontinued as soon as possible. The treatment of injuries in these stages implies the use of a greater quantity of products, increasing the costs of the assistance 24 .
The use of restraint prevailed in men, is the same found in other studies 3,21. As for age, there was a greater proportion of elderly people contained. It is observed that this segment is more exposed to mechanical restraint and, associated with the restriction of movement by its use and other factors related to aging, such as increased skin fragility 7 , urinary, and fecal incontinence 8, 22 , increase the chances of developing PIs during hospitalization.
In this study, the reason cited by the team for the use of restraint was the risk of falling followed by the use of invasive devices. A case-control study that related the risk of falling with patient profile and medication use identified that hospital bed fall has multifactorial etiology, such as gait problems or lack of strength in the lower limbs, frequency of physiological eliminations, urinary incontinence, and confusion, as well as the use of antipsychotic or sedative medication 20 .
The study presented as limitations the fact that the research was performed in a single hospital, in the morning and afternoon turn and by a single researcher.
This research, because it was transversal, did not allow to specify the moment of the occurrence of PI in the use of contention. There is a necessity to explore other factors that contribute to tissue injury and the severity of the patients that may be confusing. It was also not possible to affirm that there is a causal relationship between the results found and the use of mechanical restraint, but it is suggested to perform a longitudinal design, despite the limiting ethical issues, since to the extent that there are patients contained in the long term and evolving with PI, the search should be stopped.
However, it is possible to identify an association between the researched factors that deserve other studies, as well as the wide dissemination on the subject.
CONCLUSION
It is concluded that patients in mechanical restraint are more likely to develop PI, especially those elderly who are more predisposed due to the cognitive de cit and motor di culty, reasons that converge to the appearance of PI, formulating a vicious circle that causes damages to patients and compromises the quality of nursing care.
In the institutional managerial aspect, organizational and environmental strategies can lead to a reduction of the use of restraint and consequently of fall rates.
Approaches are recommended for cognitive and motor improvement of the patient, such as mobilization and repositioning, hygiene and daily skin care and injuries.
However, it is fundamental to develop educational actions for PI prevention and compliance with standardized procedures for the use of mechanical restraint.
